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MEMORANDUM FOR FILE 

A l l  d i g i t a l  data  g e n e r a t e d  b y  t h e  s c i e n t i f i c  programs 
o f  t h e  T e k t i t e  I 60-day underwater  h a b i t a t  p r o j e c t  i s  t o  b e  
e n t e r e d  i n  a d a t a  bank u s i n g  t h e  Univac 1 1 0 8  computer f a c i l i t y  
a t  Bellcomm. The  pu rposes  of t h i s  da ta  bank a r e :  

1. 

2. 

3. 

i n  F i g u r e  

To f i l e  d i g i t a l  d a t a  o n t o  m a g n e t i c  computer 
tapes  on as c l o s e  t o  a c u r r e n t  bas i s  as i s  
f e a s i b l e  f o r  r a p i d  a c c e s s  and d e t a i l e d  a n a l -  
y s i s  i m m e d i a t e l y  a t  t h e  end  o f  t h e  m i s s i o n .  

To have t h e  data c a t a l o g u e d  a n d  a v a i l a b l e  i n  
uni form f o r m a t s  f o r  c r o s s - c o r r e l a t i o n  of  da ta  
from d i f f e r e n t  programs,  and f o r  long- te rm 
r e t r i e v a l .  

To p r e p a r e  p e r i o d i c  data  r e p o r t s  ( compute r  
p r i n t - o u t s )  d u r i n g  t h e  m i s s i o n ,  which c o n t a i n  
p r e l i m i n a r y  a n a l y s i s  and d i s p l a y  of  k e y  da t a  
f o r  m i s s i o n  management, p l a n n i n g  and d a t a  
p r o g r e s s  e v a l u a t i o n .  

The f l o w  of  data  i n t o  and o u t  o f  t h e  bank i s  d e p i c t e d  
1 o f  t h e  a t t a c h m e n t .  

I .  O R G A N I Z A T I O N  

The data  w i l l  b e  o r g a n i z e d  by program,  measure group 
[a group  of measu res  b e i n g  a s e r i e s  of  p a r a m e t e r s  based  on t h e  
same o b s e r v a t i o n a l  p r o c e d u r e  a n d ,  g e n e r a l l y ,  c o l l e c t e d  a t  t h e  
same t i m e ;  e a c h  measure  group h a s  b e e n  a s s i g n e d  an  i d e n t i f i c a -  
t i o n  number (MSRID)] b y  d a t e  c o l l e c t e d ,  and by  t i m e  o f  day r e -  
c o r d e d  (where r e l e v a n t ) .  Loca t ion  ( e . g . ,  t e m p e r a t u r e  i n  - crew 
q u a r t e r s ,  w e t  - -' room e t c . ,  of h a b i t a t ) ,  aquanau t  s u b j e c t  o r  
r e c o r d e r  (coded  by  number) ,  and o t h e r  i d e n t i f i e r s  a re  g e n e r a l l y  
c o n t a i n e d  as p a r a m e t e r s  i n  a measure group where p e r t i n e n t .  
The I D  of t h e  r e s p o n s i b l e  i n v e s t i g a t o r  and /o r  i n d i v i d u a l  c o l -  
l e c t i n g  t h e  d a t a  i s  a l s o  s t o r e d  where t h i s  i s  r e l e v a n t  o r  use-  
f u l  f o r  e r r o r - c h e c k i n g  p u r p o s e s .  

The s c i e n t i f i c  programs and t h e  r a n g e s  o f  t h e i r  
measu re  group I D  numbers a r e :  
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MSR ID 

11-25  for measures  t o  be c o l l e c t e d  
d u r i n g  t h e  m i s s i o n  

110-259 f o r  p re -mis s ion  and p o s t -  
m i s s i o n  measures  n o t  i n c l u d e d  
above 

26-50 f o r  measures  t o  be c o l l e c t e d  
d u r i n g  t h e  m i s s i o n  

260-509 f o r  p re -mis s ion  and  p o s t -  
m i s s i o n  measures  n o t  i n c l u d e d  
above 

60-73 f o r  measures  t o  be c o l l e c t e d  
d u r i n g  t h e  m i s s i o n  

600-730 f o r  p r e - m i s s i o n  and p o s t -  
m i s s i o n  measures  n o t  i n c l u d e d  
above 

80-99 f o r  measures  t o  b e  c o l l e c t e d  
d u r i n g  t h e  m i s s i o n  

800-900 f o r  p r e - m i s s i o n  and p o s t -  
m i s s i o n  measures  no t  i n c l u d e d  
above 

The MSR I D S  are s p e c i f i e d  i n  g r e a t e r  d e t a i l  i n  t h e  
a t t a c h m e n t  t o  t h i s  memorandum. 

11. INPUT OF DATA TO THE BANK 

1. 

2 .  

3 .  

Data i n p u t s  t o  t h e  d i g i t a l  bank may be  made by :  

Data shee ts  r e g u l a r l y  used  b y  t h e  i n v e s t i -  
g a t o r ,  p r e f e r a b l y  coded f o r  d i r e c t  u t i l i z a t i o n  
by key-punch o p e r a t o r s .  

IBM c a r d s  punched a t  t h e  i n v e s t i g a t o r ' s  f a c i l -  
i t y .  

Porta-Punch I B M  c a r d s .  These a re  p r e - p e r f o r a t e d  
c a r d s  which can  be manual ly  punched on s i t e .  
F u r t h e r  i n f o r m a t i o n  a b o u t  t h e  u s e  o f  t hese  c a r d s  
i s  g i v e n  below,  A s s i s t a n c e  i n  c o m p o s i t i o n  and 
p r e p a r a t i o n  of t h e  n e c e s s a r y  t e m p l a t e s  has  
been  p r o v i d e d  b y  Bellcomm. 
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No matter w h a t  t h e  i n p u t  mode i s ,  t h e  f o l l o w i n g  i n -  
f o r m a t i o n  a b o u t  e a c h  parameter i s  n e c e s s a r y  f o r  p r o p e r  o r -  
g a n i z a t i o n  o f  t h e  da ta  bank and f o r  p r e p a r a t i o n  o f  t h e  r e q u i r e d  
computer  programs : 

1. F r e q u e n c y / q u a n t i t y  o f  data ,  and when i t  w i l l  
be  a v a i l a b l e  f o r  i n s e r t i o n  i n t o  t h e  data  bank.  
How o f t e n  measured? Each d a y ,  o v e r  d a y s .  What 
t i m e  ( s )  o f  day c o l l e c t e d ?  

2 .  Maximum and minimum p o s s i b l e  v a l u e s ,  u n i t s  of 
measurement ,  dec imal  p l a c e  a c c u r a c y .  

3 .  Source  o f  d i g i t a l  da ta .  Coun t ing ,  r e s u l t  o f  
chemica l  a n a l y s i s ,  read from a n a l o g  r e c o r d ,  
read from m e t e r ,  e t c .  

4 .  With what o t h e r  measures  w i l l  t h i s  data  b e  
a n a l y z e d ?  E . g . ,  c o r r e l a t i o n  c o e f f i c i e n t s ,  
c o r r e c t i o n  f a c t o r s ,  e t c .  

5 .  Should  t h i s  da ta  b e  i n c l u d e d  i n  p e r i o d i c  d a t a  

6 .  What s o r t  o f  s t a t i s t i c a l  and /o r  g r a p h i c a l  t r e a t -  

r e p o r t ?  

ment s h o u l d  be per formed on data b e f o r e  f i l i n g  
i n  master t a p e  and f o r  p r i n t - o u t  i n  s t a t u s  re -  
p o r t ?  Index  of  c e n t r a l  t endency?  Index  o f  
v a r i a t i o n ?  T r e n d  a n a l y s i s ?  

7 .  E r r o r  e s t i m a t i o n  f o r  da ta .  
I n s t r u m e n t a t i o n  e r r o r s  

Reading e r r o r s  
I n  form o f  * n %  o r  'N. 

Are t h e r e  any b u i l t - i n  e r r o r  checks  i n  t h e  data? 

T h i s  i n f o r m a t i o n  s h o u l d  b e  fo rwarded  t o  Bellcomm 
a l o n g  w i t h  sample i n p u t s .  

111. RETRIEVAL OF DATA FROM THE BANK 

Data may b e  r e t r i e v e d  from t h e  da ta  bank e i t h e r  
w e e k l y  d u r i n g  t h e  m i s s i o n  o r  as a comple te  f i l e  a f t e r  t h e  
m i s s i o n  i n  t h e  form o f :  

1. Computer magnet ic  t a p e s .  Tape l a y o u t  forms 
c o v e r i n g  a l l  t h e  da ta  w i l l  be  p r o v i d e d  t o  
i n v e s t i g a t o r s .  Request must be accompanied 



BELLCOMM, 

2. 

3.  

I N C .  - 4 -  

b y  s u f f i c i e n t  b l ank  t a p e  on which t h e  r e q u i r e d  
d a t a  i s  t o  b e  cop ied .  The t a p e s  w i l l  b e  
w r i t t e n  on t h e  Univac 1108 w i t h  t h e  f o l l o w i n g  
s p e c i f i c a t i o n s  : 36-bi t  words ,  f i e l d  d a t a ,  
556 b p i ,  2 5 6  word r e c o r d s ,  w i t h  odd p a r i t y .  
If t h e  i n v e s t i g a t o r ' s  f a c i l i t y  canno t  read 
f i e l d  data  and odd p a r i t y ,  Bellcomm can  p r e -  
p a r e  t a p e s  w i t h  even p a r i t y  and B ina ry  Coded 
Decimal .  T h i s  must be s p e c i f i e d  i n  advance .  
Conver s ion  programs f o r  word s i z e s  o t h e r  
t h a n  36 b i t  a r e  a v a i l a b l e  a t  most computer 
f a c i l i t i e s .  

Computer-punched c a r d s .  The r e q u e s t e r  must 
s p e c i f y  t h e  r e q u i r e d  d a t a  t o  b e  punched on 
t h e  c a r d s .  If such c a r d s  are  r e q u i r e d  i n  
l a r g e  q u a n t i t i t i e s ,  t h e  c o s t  o f  t h e  c a r d s  
must be  cove red  b y  t h e  r e q u e s t e r s .  

Computer p r i n t - o u t s .  During t h e  m i s s i o n ,  
s e l e c t e d  data  p r i n t - o u t s  w i l l  be c o n t a i n e d  
i n  t h e  p e r i o d i c  d a t a  r e p o r t s .  

I V .  ACCESS TO D A T A  

B e f o r e ,  d u r i n g  and immedia t e ly  a f t e r  t h e  m i s s i o n ,  
a c c e s s  t o  data i n  t h e  bank w i l l  be  p e r m i t t e d  o n l y  t o  i n v e s -  
t i g a t o r s  d i r e c t l y  a s s o c i a t e d  w i t h  T e k t i t e  I ,  and g e n e r a l l y  
o n l y  t o  da ta  w i t h i n  t h e i r  program area .  Af te r  such  t ime as 
t h e  p r i n c i p a l  r e s u l t s  have been p u b l i s h e d ,  f r e e  a c c e s s  t o  t h e  
da ta  w i l l  b e  i n s t i t u t e d ,  u n l e s s  o t h e r w i s e  r e q u e s t e d  by  t h e  
r e s p o n s i b l e  i n v e s t i g a t o r .  E v e n t u a l l y  t h e  da t a  w i l l  be t r a n s -  
f e r r e d  t o  t h e  American Documentation I n s t i t u t e  or some o t h e r  
permanent  s t o r a g e  f a c i l i t y ,  Any f u r t h e r  r e s t r i c t i o n s  d e s i r e d  
by an  i n v e s t i g a t o r  s h o u l d  be s p e c i f i e d  t o  Bellcomm. 

V. USE OF PORTA-PUNCH CARDS 

Data w i l l  b e  e n t e r e d  on IBM c a r d s  by manual punch- 
i n g  o f  p r e - p e r f o r a t e d  s t o c k  c a r d s  w i t h  a s t y l u s .  These c a r d s  
are p l a c e d  on a n  IBM I n f o r m a t i o n  Recorde r  b o a r d  w i t h  a t e m -  
p l a t e  i n d i c a t i n g  where and how t h e  d a t a  s h o u l d  b e  e n t e r e d  
(see F i g u r e  2 of t h e  a t t a c h m e n t ) .  The t e m p l a t e s  are exchange-  
a b l e ,  and e a c h  group of similar measurements  has a s p e c i f i c  
t e m p l a t e .  

o t h e r  column on a s t a n d a r d  80-column IBM c a r d .  The f i r s t  two 
columns o f  e a c h  da t a  c a r d  c o n t a i n  t h e  MSR I D  number i n d i c a t i n g  

The c a r d s  have 40  columns,  t h e  e q u i v a l e n t  of e v e r y  
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which program t h e  da t a  be long  t o ,  and which s e t  of measure- 
ments w i t h i n  t h a t  program t h e  c a r d  c o n t a i n s .  The  n e x t  t h r e e  
columns c o n t a i n  t h e  month and day number on which t h e  data  
was c o l l e c t e d .  These f i v e  d i g i t s  w i l l  be  punched by  each  
p e r s o n  e n t e r i n g  data  on s i t e  e a c h  t ime he u s e s  a c a r d .  The 
r e m a i n i n g  35 columns o f  each  c a r d  are  used  as s p e c i f i e d  by  t h e  
r e l e v a n t  i n v e s t i g a t o r s ,  w i t h  t h e  l i m i t a t i o n  t h a t  on ly  a s i n g l e  
punch i s  p e r m i t t e d  i n  each  column. P r o v i s i o n  f o r  e n t r y  of 
t i m e  o f  d a y  o f  r e c o r d i n g  and an  I D  number for p e r s o n  d o i n g  
r e c o r d i n g  has been  i n c o r p o r a t e d  where a p p r o p r i a t e .  

V I .  DATA LOGISTICS 

The s t o c k  c a r d s  w i l l  b e  s t o r e d  a t  Base Camp i n  an 
a i r - c o n d i t i o n e d  room. S i n c e  t h e  t o t a l  number of  c a r d s  r e -  
q u i r e d  o v e r  a l l  programs w i l l  b e  i n  t h e  ne ighborhood of 3 0 , 0 0 0  
( i n c l u d i n g  a 5 0 %  s u r p l u s  m a r g i n ) ,  t h e  s t o r a g e  space  r e q u i r e d  
i s  l e s s  t h a n  1 0  c u b i c  f e e t .  A w e e k ' s  s u p p l y  of c a r d s  w i l l  be 
k e p t  a t  t h e  S u r f a c e  C o n t r o l  Cen te r  Van f o r  t h o s e  programs r e -  
q u i r i n g  c a r d  punching  a t  t h a t  s i t e .  The i n d i v i d u a l  program 
teams w i l l  b e  r e s p o n s i b l e  f o r  r e p l e n i s h m e n t  o f  t h i s  supp ly  from 
Base Camp s t o r a g e .  

Punched c a r d s  w i l l  b e  s h i p p e d  o u t  once a week on 
Wednesday a f t e r n o o n .  Cards from t h e  v a r i o u s  programs w i l l  be 
packed  t o g e t h e r  ( f o r  minimum package s i z e )  i n  t h e  same boxes 
used  f o r  c a r d  s t o r a g e .  The c a r d  package w i l l  b e  hand c a r r i e d  
t o  t h e  H a r r y  Truman A i r p o r t  on S t .  Thomas and  from t h e r e  f lown 
t o  J a s h i n g t o n .  I n  Washington, t h e  c a r d s  w i l l  b e  i n c o r p o - a t e d  
i n t o  t h e  d i g i t a l  da t a  bank a t  Bellcomm and p r o c e s s e d  i n t o  a 
p e r i o d i c  data  r e p o r t  computer p r i n t - o u t .  The d i g i t a l  da ta  
f low i s  d e p i c t e d  i n  F i g u r e  1. When computer p r i n t - o u t s  a r e  
a v a i l a b l e ,  t h e y  w i l l  b e  flown back t o  S t .  Thomas and w i l l  
b e  f e r r i e d  back to Base Camp b y  m i s s i o n  p e r s o n n e l  r e t u r n i n g  
t o  T e k t i t e  from Washington.  The s t a t u s  r e p o r t s  s h o u l d  b e  
examined b y  da t a  s u p e r v i s o r s  i n  t h e  v a r i o u s  program teams f o r  
e r r o r s  and o m i s s i o n s .  

A t  t h e  end o f  t h e  m i s s i o n ,  t h e  po r t a -punch  c a r d s  (or 
machine d u p l i c a t e s )  can  be s h i p p e d  t o  l o c a t i o n s  d e s i g n a t e d  b y  
t h e  i n d i v i d u a l  programs.  A t  t h i s  p o i n t  t h e y  w i l l  s e r v e  on ly  
as a back-up, s i n c e  t h e  data c o n t a i n e d  on them s h o u l d  a l s o  b e  
a v a i l a b l e  on magne t i c  t a p e s  f rom t h e  d i g i t a l  d a t a  bank.  

V I I .  N O N - D I G I T A L  D A T A  

Much of  t h e  T e k t i t e  d a t a  w i l l  b e  i n  t h e  form of 
p h o t o g r a p h s ,  a n a l o g  r e c o r d s  on p a p e r  rolls and magnet ic  t a p e ,  
e t c .  The r e s p o n s i b i l i t y  f o r  r e c o r d i n g ,  h a n d l i n g ,  s t o r a g e ,  
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s h i p p i n g ,  and r e t r i e v a l  o f  such da ta  l i e s  w i t h  t h e  i n d i v i d u a l  
i n v e s t i g a t o r s  and programs.  C m d r .  Eage r  has been in fo rmed  of 
t h e  need  f o r  s t o r a g e  s p a c e  for such  data  a t  Base Camp. Whether 
and how s u c h  data  w i l l  be i n c o r p o r a t e d  i n t o  t h e  d a t a  bank w i l l  
b e  r e s o l v e d  a f t e r  tke m i s s i o n  i s  comple t ed .  

V I I I .  MEASURE LIST 

A p r e l i m i n a r y  l i s t i n g  of  measure g r o u p s  and MSR IDS, 
and sample Porta-Punch t e m p l a t e s  p r e p a r e d  a t  Bellcornm, a re  
a t t a c h e d  t o  t h i s  memorandum. Data  n o t  covered  a s  y e t  will b e  
i n c o r p o r a t e d  as i t  becomes a v a i l a b l e  t o  Bellcomm from t h e  
p a r t i c i p a t i n g  i n v e s t i g a t o r s  . 

A .  J. Cochran 

1032-AJCecb 
1011-NZ N .  Z i l l  

A t tachments  
Appendices  A and B 
F i g u r e s  1 and 2 
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